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(54) ACTIVE MATRIX LIQUID CRYSTAL DISPLAY 
DEVICE 

(57) Abstract: 

PURPOSE: To decrease a production process, to attain 
the shortening of a production schedule and to improve a 
numerical aperture by forming a source part, a channel 
part and a drain part of a transistor for driving a 
liquid crystal and an electrode for driving the liquid 
crystal by a common transparent semiconductor thin film. 

CONSTITUTION: The transistor 101 for driving the liquid 
crystal is formed with a source 102, a channel 103, a 
drain 104 and a gate electrode 105. Further, an 
electrode 106 for driving the liquid crystal is formed 
with a transparent semiconductor-thin film which is made 
of the same material as the source, the channel and the 
drain. In this case, the semiconductor-thin film with an 
energy gap of 2.5 or a higher eV, such as ZnS. GaN and 
SiC, may be used as the transparent semiconductor thin 
film. Further, it is effective to form the two or more 
transistors for driving the liquid crystal to provide a 
redundant property against the generation of a point 
defect, and it is also effective to divide the electrode 
for driving the liquid crystal into plural numbers In 
addition thereto. Further, there are many cases where a 



capacitor Is additionally incorporated to sufficiently 
maintain the liquid crystal-driving voltage. 
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CLAIMS 

Ctaim(s)] 

Claim 1] In the liquid crystal display using the active matrix substrate which while constitutes a display cell 
ind has arranged two or more transistors for liquid crystal actuation, and two or more capacitors for liquid 
crystal driver voltage maintenance to the substrate at matrix form The active-matrix liquid crystal display 
characterized by forming the source section of this transistor for liquid crystal actuation, the channel 
lection and the drain section, and the electrode for liquid crystal actuation with the common transparence 
;emi-conductor thin film. 

DETAILED DESCRIPTION 

Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to the active-matrix liquid crystal display used for the view 
inder of a video camera, the light valve of a liquid crystal projector, the display object of a computer, etc. 
0002] 

Description of the Prior Art] In the conventional active-matrix-liquid-crystal driving gear, an amorphous 
;ilicon and potycrystalline silicon are manufactured on a commercial basis as an ingredient which 
constitutes a liquid crystal drive transistor. Moreover, the example using a cadmium sulfide or a cadmium 
lelenide is also reported. Since these ingredients do not have sufficient permeability in all the spectral 
egions of the light, they cannot usually be used as an electrode for liquid crystal actuation. Then, 
)enerally the conductive ITO thin film whose permeability is high as an ingredient of the electrode for liquic 
crystal actuation is used. In the active-matrix liquid crystal display using polycrystalline silicon, since the 
^OS transistor of N type with a sufficient property and P type is obtained easily, the drive circuit of CMOS 
3 made on the same substrate, and small size of the lump equipment is carried out. Moreover, although 
he example using polycrystalline silicon as an electrode for liquid crystal actuation is also reported, in 
)rder to obtain permeability sufficient in this case, the device of processing electrode shape into a 
)ectinate form is required. 
0003] 

Problem(s) to be Solved by the Invention] In the composition which forms the conventional transistor for 
quid crystal actuation, and the electrode for liquid crystal actuation with another ingredient, since the 
structure for taking the electrical installation of this transistor and this electrode is needed, technical 

ittD://aiDnl .iDdl.nciDi.eo.in/cei-bin/tran web cei eiie?u=http%3A%2F%2Faipnl%2Eipdl%2Encipi%... 05.12.200 
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)roblems, such as an increase in a production process and decline in a numerical aperture, occur. 
Moreover, when forming a transistor and a picture element electrode with polycrystalline silicon, the 
echnical problem that permeability is low occurs. 
0004] 

Means for Solving the Problem] The active-matrix liquid crystal display of this invention solves the above- 

nentioned technical problem, and is characterized by forming the source section of the transistor for liquid 

irystal actuation, the channel section and the drain section, and the electrode for liquid crystal actuation 

vith the common transparence semi-conductor thin film. 

0005] 

Example] 

Example 1) Drawing 1 is the example of composition of the active matrix substrate in the example of this 
nvention. Drawing 2 shows the sectional view. The transistor 101 for liquid crystal actuation consists of 
Base 102, a channel 103, a drain 104, and a gate electrode 105. Moreover, the electrode 106 for liquid 
:rystal actuation is formed with the transparence semi-conductor thin film which is the same ingredient as 
i source, a channel, and a drain. As a transparence semi-conductor thin film, energy gaps, such as ZnS, 
BaN, and SiC, can use a semi-conductor thin film of 2.5eV or more. Although the example which allotted 
)ne transistor for liquid crystal actuation for every picture element was shown in drawing 1 , in order to 
)ive redundancy to generating of a point defect, it becomes effective to form two or more transistors for 
quid crystal actuation. According to it, it also becomes a means effective in securing redundancy viiviJe 
he electrode for liquid crystal actuation into plurality. Moreover, in order to fully hold liquid crystal driver 
^oltage, a capacitor is made additionally in many cases. 

0006] The manufacture method is concretely explained about the example using ZnS as a transparence 
jemi-conductor thin film. The ZnS thin film 302 is first deposited by MOCVD law on a substrate 301 by 
!00A or more thickness of 1000A or less. In MOCVD law, material gas used dimethyl zinc and a hydrogen 
;utfide. Organic zinc, such as diethylzinc, can be used as a zincky raw material, and organic sulfur, such 
IS dimethyl sulfur and diethyl sulfur, can be used for others as a sulphuric raw materia! again. Forming 
emperature is 150 degrees C or more 600 degrees C or less, and a pressure is 300 or less Torr. 
"ormation of a ZnS thin film can also be performed not only by MOCVD law but by a vacuum deposition 
nethod, the sputtering method, or MBE law. Next, the ZnS thin film 302 is patterned by a photolithography 
"his state is d rawing 3 (a). Then, Si02 which serves as gate dielectric film 303 in an entire substrate The 
ilm is deposited with a CVD method by 100A or more thickness of 1500A or less. Next, Cn film used as 
he gate electrode 304 is formed by thickness of 2000A or less by the sputtering method, and it patterns b> 
\ photolithography. This state is drawing 3 (b). By driving in CI in this state, lease and a drain are formed ir 
lelf align. CI is driven also into the electrode for liquid crystal actuation at this time. By performing 300- 
legree-C or more an annealing of 600 degrees C or less after that, an impurity is activated and the ZnS 
hin film of the conduction type of N type is obtained. The impurities to drive in are lll(s), such as not only 
Z\ but Ga. Vll(s) other than a group element and CI It is also possible to use a group element. Next, Si02 
ised as the interlayer insulation film 305 The film is deposited with a CVD method by 2000A or less 
hickness of 10000A or less. Then, the contact hole for taking the electrical installation of a signal line 306 
ind the source of the transistor for liquid crystal actuation by a photolithography is formed. This state is 
Irawing 3 (c). Next, aluminum used as a signal line 306 is formed by the sputtering method by 5000A or 
nore thickness of 10000A or less, and it patterns by a photolithography. It is Si02 in order to prevent the 
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;o?rosion of aluminum by moisture at the last. The film 307 is formed by the sputtering method by 
ihickness of 1000A or more, and an active matrix substrate is made like drawing 3 (d). After forming the 
orientation film for carrying out orientation of the liquid crystal to this active matrix substrate and the 
■iubstrate in which the light filter and the whole surface electrode of ITO were formed, a active-matrix liquid 
:rystal display completes the substrate of these two plates by enclosing liquid crystal lamination and 
between them in a gap of 10 micrometers or less. The active-matrix liquid crystal display created as 
nentioned above had the enough ON/OFF ratio of the transistor which is a switching element, and good 
lisplay properties were acquired. Moreover, in order that stage film formation might decrease compared 
vith the conventional structure, shortening like a manufacturing date and improvement in the yield were 
ible to be aimed at. Moreover, since the electrical installation section of a drain and the electrode for liquic 
:rystal actuation was lost, the numerical aperture also improved. 

0007] (Example 2) Although the above explained the example of the transistor of a top gated mode, the 
nanufacture method at the time of using the transistor of a bottom product gated mode is explained using 
Ir awing 4 (a) - (d) below. First, sputtering of the Cr film used as the gate electrode 402 is carried out on a 
iUbstrate 401, and it patterns by a photolithography like drawing 4 (a). Next, gate dielectric film 403 is 
ormed in an entire substrate. In the case of the bottom product gate, in order to also play the role of an 
nterlayer insulation film simultaneously, it is necessary to make it thicker than the case of a top gated 
node. In this case, the nitride with a larger dielectric constant than Si02 is more desirable. Next, the ZnS 
hin film 404 is deposited and it patterns by a photolithography. This state is drawing 4 (b). Next, although 
in impurity is driven in, it is necessary to form a source and a drain in self align to a gate electrode. For the 
eason, complete exposure from a rear face is performed using POJIREJISUTO 405, and the mask of the 
ihannel at the time of impurity placing is formed in self align. This state is drawi ng 4 (c). The annealing for 
ictivation of an impurity is performed after impurity placing. Next. Si02 which serves as the passivation 
ilm 407 after carrying out sputtering of the aluminum and patterning by a photolithography The film is 
ormed by sputtering and an active matrix substrate is made like drawing 4 (d). When the transistor of a 
>ottom product gated mode is used as mentioned above, formation of the contact hole which was required 
)f the top gated mode becomes unnecessary, and shortening like the further manufacturing date and 
Tiprovement in the yield are expected. Moreover, structurally, since a contact hole is completely 
innecessary, improvement in the further numerical aperture is expected. Although the above example 
ihowed the example which used ZnS as a transparence semi-conductor thin film, the function that an 
jnergy gap is the same also at all the semi-conductor thin films of 2.5eV or more is obtained. Since the 
londuction type of P type and N type is easily obtained when using SiC especially, making a drive circuit 
)n an active matrix substrate can also constitute a possible, small, and lightweight display device. 
0008] 

Effect of the Invention] There is the following effectiveness in this invention at the appearance described 
ibove. 

0009] (1) In order that a production process may decrease, it can be shortened like a manufacturing date. 

0010] (2) The yield improves for the above-mentioned Reason. 

0011] (3) Since structure becomes easy, a numerical aperture improves. 

0012] (4) The permeability of the light is high rather than forming the electrode for liquid crystal actuation 
vith polycrystalline silicon. 

0013] A display device with it is made by (5), (3), and (4). [ high permeability and ] [ bright ] 
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Translation done.] 
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